We present a research about the widely accepted knowledge management modes and their interaction with important and
Introduction
Knowledge has become one of the most important intangible assets for the company in this new economic scenery (Kess & Haapasalo, 2002; Li et al., 2009; , being of particular importance in the process of creating knowledge within the organization Nonaka & Konno, 1998) . Similarly, consideration of a reverse flow in the Logistics function amplifies competitive capabilities of the company (Kenne et al., 2012) . The study of this whole product flow in the opposite way and how to deal with all the consequences that entails for the organization is what has been called in recent years reverse logistics or green logistics (Dowlatshahi, 2000; Rogers & Tibben-Lembke, 1999 , 2001 Tibben-Lembke & Rogers, 2002) .
Reverse logistics activities are becoming significant to the companies due to the increasing product returns because of the new customer policies, new and higher environmental laws, and because recovering of discarded materials supposes a new low cost source of raw material (Rogers & Tibben-Lembke, 1999 , 2001 . Reverse logistics requires an adequate knowledge management in all phases of returning the product to help solving the problems it faces in these processes (Wadhwa & Madaan, 2007) . In this sense it will be essential for the organization to have the ability to generate new knowledge in order to reduce the high uncertainty of reverse logistics activities (Arrow, 1962; Galbraith & Kazanjian, 1986) . Giving to it greater flexibility allows expanding its capacity and responding to the continuous changes that occur in these activities.
Moreover, flexibility of distribution of information is crucial because in reverse logistics the management of information depends on information systems that improve the data processing operations to facilitate or help managers making better decisions (Swafford, 2003) . Furthermore, flexibility of distribution of information is a key dimension for the performance of operations system and fundamental requirement for the survival of the firm (Hitt et al., 1998; Kuo et al., 2006) adapting it to a constantly changing environment (Hitt et al., 1998; Koste & Malhotra, 1999) .
Finally we should take inyto account the role of knowledge creation and reverse logistics as tools that motivate, guide and improve individual decision making, affecting the performance of the organization (Arias, 2003) .
For these reasons and due to the increasing importance of these variables, the aim of this paper is to analyze the relationship of possible implication between creation of knowledge and reverse logistics, and also to examine its influence on the flexibility of distribution of information and the organizational performance. We have summarized our research in the figure 1. In order to analyze a creation of knowledge we are going to consider the four modes of knowledge conversion of this popular model of knowledge creation by Nonaka and Takeuchi (1995) , socialization, externalization, internalization and combination, studying each of the relations between these modes of knowledge conversion. Then we will analyze the modes of knowledge creation and its relationship to reverse logistics. Also we will analyze the influence of the processes of knowledge creation and reverse logistics on operational flexibility (Bernardo and Mohamed, 1992) , and within this one, we are focusing on flexibility of distribution of information, which refers to the ability to distribute and process information and the ease of sharing it (Brancheau et al., 1996; Byrd & Turner, 2000; Chanopas et al., 2006; Henderson & Clark, 1990; Robertson & Sribar, 2002; Sánchez & Mahoney, 1996; Takeuchi & Nonaka, 1986) . Finally, we will analyze how reverse logistics processes and flexibility of distribution of information affect the performance of the firm, because it is essential for effective management of any organization (Griffis et al., 2007) . Accordingly, this research is divided into two papers, thus, in this first part we have showed the theoretical background of this research, and in the second paper we will present the empirical contrast of hypothesis and results for this investigation. Therefore, in the next section the different relationships between these variables are going to be analyzed.
Theoretical approach to relations between knowledge and green logistics

The knowledge modes
Various studies have revealed the crucial role of knowledge to achieve organizational success (Kylaheiko et al., 2011; Kogut & Zander, 2003; Li et al., 2009; Matusik & Hill, 1998; Nonaka & Takeuchi, 1995; Zack, 1999) . The knowledge creation model of Nonaka and Takeuchi (1995) is the most cited so far to explain the process of knowledge creation. This model considers four possible modes of knowledge conversion: socialization, externalization, combination and internalization where explicit and tacit knowledge interact (Nonaka & Takeuchi, 1995) . About the creation of knowledge there are numerous theoretical researches on this area, as the book The KnowledgeCreating Company by Nonaka and Takeuchi (1995) , or also the special issue of magazines such as, for example, the winter special issue of the Strategic Management Journal (1996) , the spring issue of California Management Review (1998) and even journals such as Journal of Knowledge monographic Management which began publishing its first articles since January 1998.
In the empirical research by Nonaka and Takeuchi (1995) documented cases occurred as examples to illustrate how four modes relate to each other (Nonaka and Takeuchi, 1995, 11-13, 69-70, 76-78, 86-87) . According this, the explicit knowledge of externalization becomes a new superior explicit knowledge through combination processes that disseminate it in the organization (Nonaka & Takeuchi, 1995; Nonaka & Toyama, 2003 Nonaka et al., 2000) .
Thus, we can summarize that the combination of knowledge is positively related to the externalization of knowledge. Both in combination and socialization the knowledge is shared within the organization. In combination the new superior explicit knowledge is disseminated within the company, while the socialization is shared experiences and mental models to collectivize existing tacit knowledge in individuals of the organization (Nonaka & Takeuchi, 1995 , Nonaka et al., 2000 . In the research of Nonaka et al., (1994) there is empirically analyzed the 4 dimensions of knowledge creation raised by these authors and the relationship between each of these dimensions, and the confirmatory analysis of the relationship between socialization and combination showed the highest values, it proved that these variables are the dimensions with the most significant relationship of all this analysis . Documented case studies that confirm this relationship (Nonaka 1991, 98-99; Nonaka, 1994, 19; Nonaka & Takeuchi, 1995, 62-64; Nonaka et al., 2000, 17) can also be found there.
Thus, in short the combination of knowledge is positively related to the socialization of knowledge.
The new superior explicit knowledge obtained and shared through the combination is applied and used in practical situations that are the basis of new organizational routines, becoming new tacit knowledge by individuals of the organization through the process of internalization (Nonaka, 1991; Nonaka & Takeuchi, 1995; Nonaka & Toyama, 2003; Nonaka et al., 2000) . In addition, dissemination of explicit knowledge of the combination is also produced by the processes of internalization (Nonaka & Takeuchi, 2000) . And we can also find documented cases confirming this relationship (Nonaka & Takeuchi, 1995, 70, 117-120) .
Thus, we propose that the combination of knowledge is positively related to internalization of knowledge.
Tacit knowledge achieved through socialization becomes explicit knowledge to be shared by externalization in the organization (Nonaka & Takeuchi, 1995; Nonaka & Toyama, 2003) . So it is especially important in both processes that participants can share time and space to work through direct experience for the interaction of these tacit and explicit knowledge (Nonaka & Toyama, 2003) . Therefore, tacit knowledge is articulated socialization into explicit forms through externalization activities (Li et al., 2009) .
Thus, we propose that the externalization of knowledge is positively related to socialization of knowledge.
Tacit and explicit knowledge are complementary and can extend over time through processes of mutual interaction (Nonaka & Takeuchi, 1995; Nonaka & Toyama, 2003; Nonaka et al., 1994; Nonaka et al., 2000) . This interaction involves two distinct operations closely related (Nonaka & Takeuchi, 1995) . One is the conversion of tacit knowledge into explicit knowledge, called externalization (Nonaka, 1991; , Nonaka & Takeuchi, 1995 . And the other is the conversion of explicit knowledge into tacit knowledge, called internalization (Nonaka, 1991; , Nonaka & Takeuchi, 1995 . In activities of the externalization, individuals can put your new tacit knowledge acquired in the form of words or technical specifications, making explicit knowledge (Nonaka, 1991; , Nonaka & Takeuchi, 1995 , Nonaka & Toyama, 2003 . Also in internalization individuals can create and read documents helping them internalize their experiences (Li et al., 2009; Nonaka & Takeuchi, 1995; Nonaka et al., 2000) . Thus, externalization activities and internalization involve the interaction of the epistemological dimension of knowledge (Li et al., 2009; Nonaka & Takeuchi, 1995; Nonaka et al., 2000) .
In short the externalization of knowledge is positively related to internalization of knowledge.
The creation of knowledge and reverse logistics
Gradually, with the increase of published papers on logistics and reverse logistics (Kenne et al., 2012) some studies have emerged that examine, at first, the relationship of logistics with the creation of knowledge (Arlbjorn & Halldorsson, 2002; Christopher, 1994; Stentoft & Halldorsson, 2002; Wadhwa & Madaan, 2004 .
Whatever is the perspective when analyzing knowledge creation on reverse logistics, a key element in this process is information (Stentoft & Halldorsson, 2002) . Information in reverse logistics activities has many origins, and its proper management and organization is essential for the development of reverse logistics activities (Wadhwa & Madaan, 2004 . Information requires complex planning and control, impeded by the high uncertainty in reverse logistics processes (Wadhwa & Madaan, 2004 . Also information has a key role in reverse logistics and is a minimizer of uncertainty (Arrow, 1962; Galbraith & Kazanjian, 1986) in the decision making process, coordination of activities (Ketzenberg et al., 2004) and planning (Murdick & Munson, 1988) . Proper storage is particularly critical to achieve efficiency in reverse logistics operations (Daugherty et al., 2002) . For its part, knowledge is an intangible more complex which consists of information structures (Rivero, 2002) . The creation of this knowledge in reverse logistics activities by employing a multitude of resources is changing and diverse fundamental (Wadhwa & Madaan, 2004) , due to the high degree of uncertainty regarding the timing and amount of material returned in such existing activities (Ketzenberg, 2004; Wadhwa & Madaan, 2007) . Thus, in the reverse logistics process, the creation of knowledge has an important role, could be applied in reverse logistics with a high degree of success (Nonaka & Konno, 1998; Wadhwa & Madaan, 2007) , since by means of the four modes conversion is stored and retrieved this information logistics, generating knowledge in the different stages of reverse logistics flow is very important in the generation of value to the organization (Nonaka & Konno, 1998) .
In particular, through internalization the explicit knowledge of how the product returned to the organization is shared and understood by people not directly lead the process, improving decision-making (Nonaka & Konno, 1998) , and becomes new tacit knowledge by individuals throughout the organization through the processes of internalization Nonaka & Takeuchi, 1995; Nonaka & Toyama, 2003 , Nonaka et al., 2000 .
Therefore, we can say that activities of internalization are affecting reverse logistics.
Furthermore, while some companies have a history of information that let them to use it, to plan the type and quantities of returned products, for other companies the returned products are much more difficult to predict. Even in those industries less predictable, managers must be prepared to the process and manage on-demand products quickly. In these situations, the exchanges should be precise and access to information and knowledge creation processes that enable the capture, storage, retrieval and dissemination of knowledge in organizing logistics become fundamental (Nonaka & Konno, 1998; Rogers & TibbenLembke, 1999) . Therefore, greater use of the processes of knowledge creation in the organization becomes more proactive in the organization to reverse logistics (Kim, 1998) . Reverse logistics proactivity is essential because the company currently operates in complex, changing and highly competitive environment (Lumpkin & Dess, 1996) and it expresses the attitude of anticipating the future act on gaps and on current and future needs, as should do the ongoing process of knowledge creation (Carrillo et al., 2004) , thus establishing the advantage over competitors by being the first act (Lumpkin & Dess, 1996) . Since socialization enables businesses to direct and amplify their tacit knowledge to increase continuously collective learning (Nonaka & Takeuchi, 1995) and improve their stock of knowledge (Nonaka et al., 2000) , this allows the company to anticipate the current and future needs, which makes the existence of proactive attitude in the company that provides the advantage over competitors (Carrillo et al., 2004 , Lumpkin & Dess, 1996 . For example, researchers and managers are socialized through direct coordination with the staff responsible for implementing the applications, there is a high feedback that drives a new and better knowledge that adds value to the organization (Nonaka & Konno, 1998) which increases continuously through coordination between the various parties (Blumberg, 1999) .
We can summarize the above on how socialization is related to the proactive attitude of the organization of logistics in the following sentence: Socialization is positively related to proactivity towards reverse logistics of the organization.
Reverse logistics and flexibility of distribution of information
The more uncertainty means the more importance of the proper management of information (Kenne et al., 2012) . Flexibility of distribution of information is an important issue in logistics processes (Barad & Sapir, 2003) since it favors responding to customer needs (Bowersox et al., 1999) , it also reduces response times (Fawcett and Clinton, 1996; Fitzgerald et al., 2009) , supports a variety of delivery requirements (Sethi & Sethi, 1990) and reduces the costs of reverse logistics (Banomyong et al., 2008) , especially transport costs of central service returns, which are the higher costs of reverse logistics (Rogers & Tibben-Lembke, 2001 ), so it can be considered a fundamental capability to compete (Stalk et al., 1992) that increases the value of the company's products obtained by processes reverse logistics.
Furthermore, the more important are the reverse logistics programs, the more necessary for the organization is to cope with the increasing uncertainty in these activities (Barad & Sapir, 2003) . So similarly also it increases the need for flexibility of distribution of information to reduce this uncertainty (Koste & Malhotra, 1999; Swafford, 2003) . In this sense, researches that attempt to relate reverse logistics and flexibility (Fawcett & Clinton, 1996; Sethi & Sethi, 1990; Swafford, 2003) focus on those logistics capabilities that enable the organization to improve its availability of options, by reducing uncertainty and improving decision-making, as in the case of flexible of material handling (Schonberger, 1986) , and within it, on the flexibility of the distribution of information (Arias, 2003) . That's precisely why knowledge has a key role as minimizer of the uncertainty (Arrow, 1962; Galbraith & Kazanjian, 1986) , in the process of decision making and planning (Murdick & Munson, 1988) and therefore this knowledge in reverse logistics is managed through information systems that improve the data processing operations facilitating managers to make better decisions (Swafford, 2003) and reducing response times (Lau & Lee, 2000) . Flexibility of distribution of information is essential in order to reduce this uncertainty because it refers to the ability of managing the flow of information in the manufacturing process and the return of products (Arias, 2003; Sethi & Sethi, 1990) .
Therefore, we can say there is a relationship between the importance of reverse logistics and flexibility of information that can be summarized as the importance of reverse logistics is positively related to the flexibility of distribution of information Also, proactivity towards reverse logistics is enabling some companies to get new benefits from increased differentiation to the consumer (Rogers & Tibben-Lembke, 1999) . The more proactive the organization is toward reverse logistics, the greater the effects of flexibility of distribution of information on it, because the greater the degree of involvement in the organization, developing multiple skills of the workforce and the commitment to continue research efforts to improve operational processes reverse logistics (Chang et al., 2005) .
Therefore, we can say that there is a relationship between reverse logistics proactivity and flexibility of the information. To sum up, proactivity towards reverse logistics is positively related to the flexibility of distribution of information.
Reverse logistics, flexibility of distribution of information and organizational performance
Since performance measures are critical to manage the organization effectively (Griffis et al., 2007) , it is necessary to know the possible implications of the variables we have analyzed because they create competitive advantages in the performance of the organization.
Creation of knowledge is a fundamental skill that creates value for the organization (Carrillo et al., 2004; Li et al., 2009; Nonaka & Konno, 1998; Nonaka & Takeuchi, 1995; Nonaka & Toyama, 2003; Takeuchi & Nonaka, 1986) . Within knowledge management, knowledge creation plays an important role as a source of sustainable competitive advantages for the organization (Li et al., 2009; Stentoft & Halldorsson, 2002 ) and since we are analyzing its relationship with reverse logistics it is necessary to analyze how both variables are related to the activities of reverse logistics with the results of the company.
Given the growing importance of reverse logistics programs (Rogers & Tibben-Lembke, 1999) and since the introduction of reverse logistics programs supposes benefits or potential benefits to the organization, it is necessary to analyze how it affects the performance of it. With respect to the assessment of logistics performance there are numerous ways to measure it: through the degree of compliance with delivery times of the share of logistics costs in sales, the degree of rotation inventory, the number of orders that are fully addressed, the average cycle of the order, the half-cycle variability of the order, the number of items collected per person per hour, the number of weeks of supply, the average time of return, the number of sales lost by lack of stock and logistics costs per unit (Griffis et al., 2007) .
Therefore, we summarize the relationship between the importance of reverse logistics and performance of the organization saying that the importance of reverse logistics is positively related to organizational performance.
Furthermore, through reverse logistics activities the organization reaches a higher value that also depends on the proactivity of the organization in the logistics process (Kim, 1998; Rogers & Tibben-Lembke, 1999) . Proactivity is an important element of individual effectiveness, team and organizational level so that the lack of proactivity occurs due to the failure to identify or take advantage of opportunities that will change things. Already, the research of Garcia et al., (2007) set out the positive influence of technology proactivity on organizational performance, and the work of Chang et al. (2005) set out the incidence of proactivity on the results of the organization. This leads us to say that proactivity towards reverse logistics is positively related to organizational performance.
Flexibility is closely linked to success performance in turbulent environment (Fitzgerald et al., 2009) . Flexibility of distribution of information may be considered as one of the company's intangible assets (Kuo et al., 2006) , like it occurs with the knowledge (Nonaka & Takeuchi, 1995) and reverse logistics (Wadhwa & Madaan, 2007) . Thus, organizations have begun to try to measure their intangible assets and have gained many benefits that could provide competitive advantage. Through these intangibles, the companies are making to increase the value of products and services, or recover the economic value of those products out of use, but provided that this is done from knowledge expressed as information that affects the results across different time reduction, increased accuracy, and so on. In fact, its importance increases even more the greater is the need for information for the proper management of material flow returned (Bowersox et al., 1999; Daugherty et al., 2002) . All this is reflected in the results of the organization.
Also the studies that analyze flexibility of distribution of information, and within this, the combined benefits of leanness and agility, is seen as the same helping to reduce time and cost in the reverse logistics program, and increase customer satisfaction. Therefore, these results have been widely used to measure company's performance when using reverse logistics systems (Daugherty et al., 2002) .
This leads us to propose that flexibility of distribution of information relates positively with the results of the company.
Conclusions
This theoretical research has analyzed how relationship among the four modes of knowledge creation affects the activities of reverse logistics. Thus, knowledge creation process implies the internalization of explicit knowledge and it improves the understanding of all members of organization about how products are returned to the company, improving the decision-making and diminishing the higher uncertainty of reverse logistics processes, it leads these activities are more efficient.
Furthermore, socialization continuously increases stock of knowledge; it allows the company to anticipate the current and future needs, which makes the existence of proactive attitude in the company that provides the advantage over competitors.
Additionally, the interaction of knowledge and reverse logistics affects significantly flexibility, making it a key objective for organizations, since flexibility of distribution of information improves their competitiveness, supporting a variety of delivery requirements, reducing uncertainty and response times and also improving anticipation to the continuous changes characteristic of these activities.
This anticipation and proactivity towards reverse logistics positively affects flexibility enabling some companies to get new benefits from increased differentiation to the consumer, developing multiple skills of the workforce and the commitment to continue research efforts to improve operational processes reverse logistics Besides, creation of knowledge is a fundamental skill to get a superior performance of the organization.
In addition, reverse logistics activities lead the organization to reach a higher effectiveness that also depends on the proactivity of the organization towards logistics process.
Finally, flexibility of distribution of information is closely linked to success performance in turbulent environment.
So organizations should take into account all these intangibles in order to improve their performance.
In short, this paper establishes the first theoretical approach of the relationship and effects of key elements of the organization: knowledge modes, reverse logistics, flexibility and performance.
A second part of this research will show the empirical contrast for the constructs analyzed.
